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()*#"+$," Supporting Scheme 1. Schematic representation for the synthesis of PDP33 and PDP34 on solid support. PG refers to standard protecting groups. In addition to the linear β-hairpin peptides, we also designed and synthesized disulfide bridged cyclic peptides (PDP33 and PDP34), to preorient the RVTF-motif in a stabilized extended conformation and to study the impact of the stabilized conformation of RVTF-motif on binding to PP1.
!""""""""""""""""#$%&""""""""""""""""""""""%&"""""""""""""""""""""""'!!"""""""""""""""""""""""(!!""""""""""""""""""""'#!!""""""""""""""""""""""""""""""""" Alloc deprotection. The resin was washed and swollen for 15 min with dry DCM and treated with tetrakis(triphenylphosphine)palladium (0.2 eq) and phenylsilane (12 eq) in 1 ml dry DCM (dichloromethane) for 45 min followed by intensive washing with DCM (3x), 0.5% DIEA in DMF (2x), 0.5% sodium diethyldithiocarbamate in DMF (2x) and finally with DCM (3x).
5-Carboxyfluorescein labeling.
The N-terminally unprotected peptide linked C-terminally to the resin was swollen in DMF for 30 min. A solution of 5-carboxyfluorescein (3 eq), HOAt
(1-hydroxy-7-azabenzotriazole) (3 eq), HATU ((2-(7-aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate) (3 eq), and DIEA (6 eq) in 2 ml DMF was added to the resin and shaken at room temperature for 3 h. antibodies. The PP1-isoform specific antibodies were purchased from Santa Cruz (PP1α, sc-6104, PP1β, sc-6107, PP1γ, sc-6108).
In vitro cross-linking. After incubation of the clarified lysates with the cross-linkable biotinylated peptide (as described above) in the dark for 2 h at 4°C, the mixture was transferred into a UV transparent, glass bottom 96 well plate (Corning Inc.) and irradiated with 365 nm using a Spectrolinker XL-1500 (Spectronics Corporation) on ice at a distance of In-cell PP1 substrate dephosphorylation detected by immunoblots. U2OS cells were cultured consecutively for 24 h with 2 mM thymidine, 2 h without thymidine, and 13 h with 100 nM nocodazole. The cells were carefully washed twice with warm (37 °C) PBS without detaching the mitotically arrested cells, and finally different concentrations of the peptides were added to the cells with 100 nM nocodazole in DMEM, and the cells were incubated additional 3 h under mitotic arrest. The cells were carefully washed 3X with warm PBS, scraped, pelleted and total lysates were prepared by boiling with SDS sample buffer. Equal amounts of total lysates were then run on SDS gel and subjected to Western blot against antiH3T3ph, H3S10ph, H3T11ph, H3S28ph, PP1aT320ph, PP1, g-Tubulin antibody as described previously 6 . In order to reduce the possibility of mitotic release, which would activate phosphatases and falsify the reults, we avoided any further washing steps.
Repo-Man knockdown and in-cell histone dephosphorylation detected by
immunofluorescence. Mitotic arrest, RNAi-mediated knock-down of Repo-Man, in-cell dephosphorylation of histone H3 and immunostainings were done as described previously 6 . In brief, after siRNA (100 nM) transfection using DharmaFECT (Dharmacon) for 6hr, U2OS cells were cultured consecutively for 24 h with 2 mM thymidine, 2 h without thymidine, and X-ray diffraction data was collected at 1.1271 Å on the Proxima 1 beamline, Soleil, France, and processed using XDS 9 . The molecular replacement solution was found in Molrep 10 using 1FJM 11 as a search model. The structure was rebuilt in Coot 12 and refined in Refmac 9 . There are two copies of the PP1:PDP2 complex in the asymmetric unit. The crystallographic statistics are presented in Supporting Table 3 . The structure figures were prepared in Pymol (The PyMOL Molecular Graphics System, Schrödinger, LLC).
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